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Rankine proceeds to express the absolute temperature (0) at a point where
the pressure is p in a wave of permanent type. By Earnshaw's law (50) in
combination with (65)

-

0,    p*vQ    p0

and for the ratio of terminal temperatures

The second fraction on the right of (69) obviously represents the ratio of
volumes vjvlt or of densities pi/p%.

In order to justify (65), it is not necessary that the terminal states be
states of absolute uniformity. It will suffice that the temperature be there
stationary (dd/doc = 0), which secures that no conduction of heat takes
place there, and a state of stationary temperature usually involves a
stationary pressure. To make the most of (65) we must apply it to the
smallest ranges, i.e. between consecutive places where dpfdos vanishes.

But here a question arises which Rankine does not seem to have con-
sidered. In order to secure the necessary transfers of heat by means of
conduction it is an indispensable condition that the heat should pass from the
hotter to the colder body. If maintenance of type be possible in a particular
wave as the result of conduction, a reversal of the motion will give a wave
whose type cannot be so maintained. We have seen reason already for the
conclusion that a dissipative agency can serve to maintain the type only
when the gas passes from a less to a more condensed state. If this be so,
the application which Rankine makes to a periodic wave is evidently
prohibited.

According to the second law of thermodynamics, the criterion whether the
transformation is possible as the result of dissipative action is the sign of

dQ/8.    If this be negative, the transformation is not possible.    From (64)
with use of (65)

l

In (68) we may give pQ, 00 any corresponding values found in the wave.
Thus po lies between pl and p<i, and (7 > 1)

2>2) ~ 2p0 is positive.

Accordingly ldQ/6 takes the same sign as